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On the Affinity of Hydrogen and Linit Hydrocarhons to 20-119-6-54/56
+ @ Proton

inequalities for the nunerical values of the proton affinity
of methane, ethane, and propane are written down. The great
ds.fference found in the proton af finity of methane ond its
homologs nust be explained theoretically yet. There are 3 fig-
ures and 13 references, 6 of which are goviet.
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AUTHOR: mal'roze, V. Lo
TITLEs Chemical Nature of the Traps Produced by Radiation Effect and

Their Role in Radiation-chemical Reactions (Khimicheskaya
priroda 1ovushek, obrazuyushchikhsya pri radiatsionnom
vozdeystvii i jkh rol' Vv radiatsionno-khimicheskikh reaktsiyakh)

PERIODICAL: Izvestiya Akademii nauk SSSR, Otdeleniye khimicheskikh nauk,
1959, Nr 2, B 369 (USSR)

ABSTRACT: In this letter to the editor the author writes: puring the ir-
radiation of organic substances traps of different types are
formed. On the jrradiation of saturated hydrocarbons unsaturat-
ed compounds are thus formed the ionization potentiala of whicl

are lower than those of the corresponding saturated compounds
and which, accordingly, must play the role of p-traps in the
system jrradiated. Free radicals (free valences) must play the
‘most jmportant pert a® Pp- and n-traps, the ionization potentid
of which are below those of saturated hydrocarbons and which
have, a2t the same time, positive electron affinity. As far as
the author knows, the significance of these facts had not been
card 1/3 teken into socount so far in rediation chemistry. But these

APPROVED FO :
R RELEASE: 07/13/2001 CIA-RDP86-00513R001754810006
_9"



"APOVED FOR RELEASE: 07/13/2001

NI 2261

IR RS

CIA-RDP86-00513R001754810006-9

' 507/62-59-2-39/4C
Chemical Nature of the Traps Froduced by Radiation Bffect and Their ftole in
. Radiation-chemical Reactions

facts are 8O important because the main elementary process of
the' formation of free radicals under the influence of ioniziug
radiations is the recombination of the peir “plus-minus". On
accumulation of traps in the condensed system thia elementary
process will take place morée frequently if there is some free
valence in addition to which most likely one or two of the new-
1y formed radicals will affiliate. For hydrocarbon systems this
probability is practically equal to one a8 the pair of radicals
being formed consists of the radical which remains on the place
of formation and of the H-atom "flying off". The elementary
process under review can be jllustruated schematically as followe
R- + hole + RE = R - R + HoT gt + electron + RH = R - R+ i.
It will be easily understood that such elementary processes can
be determining, €.8- in the mechanism of the radiation built-up
of polymers, in the mechanism which determines the maximum con-
centration of free ngrozen” radicals on their formation etc.

ASSOCIATION: Institut khimicheskoy fiziki Akademii nauk sssik (Institute of
Card 2/3 Chemical Physics of the Academy of Sciences, USSR)

_—
K

APP :
ROVED FOR RELEASE: 07/13/2001  CIA-RDP86-00513R001754810006-9"



"APPROVED FO

FOR RELEASE: 07/13/2001

REDIRIEYY | PR wr o

CIA-RDP86-00513R001754810006-9

5(0), 24(7) sov/63-4-2-14/39
AU'B'IOBSR:' Lavrovskaya, G.K., Candidate of Chemical Sclences, Skurat, V.Ye.,
_Tal'roze, Ll Frankevich, Ye.L., Candidates of Physico-Mathematical
Sciences
 TITLE: Application of Mass-Spectroscopy for Cnemical Analysis

PERIODICAL: Khimicheskaya nauka 1 promyshlennost' , 1959, Vol 4, Nr 2,
pp 154~ 63 (USSR)

ABSTRACT : Mass-spectroscopy employs two methods: & static and & dynamic method.
The first uses electric and magnetic fields for the geparation of ions,
the second alternating fields. Molecular mass-spectral analysis is
applied to substances which are easily evaporated, €.8. alcohols, al-

dehydes, organic aclds. Multi-atomic molecules show & great number of
spectral bands. To avoid this aifficulty, {onization by low-energy
electrons 1s recommended / Ref 5-8_7. Group analysis 18 made use of
in the analysis of petroleum fractions containing aromatic and sulfur
compounds. In these cases the bands are placed one above the other
so that differentiation is aifficuit /[ Ref 11_7. Tnese complex mix-
tures can be analyzed by combining mass-spectroscopy with chromato-
card 1/4 graphy [ Ref 15, 16_7 and in infrared and ultraviolet spectroscopy
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relative methods.
spectrometer,
the content of a substance 1s the
which is the sum of all band intensities of the spectrum of the mix-
Recently electronic computers have come to be used for calculat-
ing the composition of mixtures
the analysis of esterified fatty aclds,

The theoretical calculation of
for the simplest case,
of the mass-spectrum mst still be
reactions 1is determined by taking
by the continuous
ture is directly passed into the ion source of the mass-spectrometer.
The last method can be used for
ducts, like free radicals.
dissociative 1onization of molecules.
photoionization, because the monochromatization of light
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S T § AR SRR

sov/63-u-2-4/39

composition of analyzed mixtures 1s determined

The absolute graduation coefficients
the relative coefficients are more stable.
"complete jonization”

Ref 2’4_7. Mass-spectroscopy has also

condensates from
the atmosphere of big clties, etz / Ref 29, 30],
of gases in metals / Ref 31—33;7, etc. The dis-
intensities usually correspornds to the structure
the band i{ntensities
i.e. the molecule Hp. A theory
developed. The kinetics of chemical
gsamples at the begimnning and the end
method in which the reacting mix-

the determination of intermediate pro-
The use of low-energy electrons avolds the
It has been proposed to use
is simpler
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than that of s1oW electrons [ Ref 9_7. Free radicals are passed into

the area of jonization in the form of a molecular punch in order to

. avold reactions with metal surfaces, etc. The mass—spectroscopy of free
radicals is applied on 2 proad scele. It is also employed for the de-
termination of iors in the f1lames of hydrocarbons and hydrogen ,_/__ Ref 91,
92_7. A system for the determination of the compositlion of free radicals
has been developed by the authors [ Ref 73, Figure 3_7. Recently the
cross-sections of ion-molecular pesctions have been determined Ref 98,
99_7 Levina determined the isotopes of_Fe, 7n, Mg, Ni, Cr, Pb and Sb
by means of mass-spectroscopy [ Ref 106__7. Soiid bodies are evaporated
in a vacuum spark. In substances witn low ionization potentials sur-
face lonization may be used. Admixtures of 1.0‘3 to 10"5% may be de-
termined by these methods. This is jmportant for the production of seml-
conduchors, pure rehals, €0, Mass-spectroscopy ig used in the USSR
for the control of the evacuation conditions of electrovacuum apparatus
[ Ref 116_7. Tantsyrev controlled the purity of jnerh gases bY this
method . Improvements of the method consist in the application of new
o thodes, e.g. & thorium-iridiud oathode / Ref 119/, and the utiliza-
tion of an electrometric amplifier, a . secondary electronic amplifier
measuring currents of 1ess +than 107+~ 2. In the USSR the mass-spectro-

_ meters MI 1301, MI 1305, Mkh 1303 have a resoiving power of 400 - 600,
Card 3/4 the apparatus MV 2301. 2 power of 5,000,
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AUTHORS ¢ Taliijff:,j;_f:: Frankevich, Ye. L.

TITLit: “Yeasarements of Reaction Gonstants of Ton-Molecule Reactions bY
hod (Izmereniya wonstant skorontey ionno-

lieans of the Pulse et
molekulyarnykh reaktsiy ippul'snym metodom)
Akadenii nauk SS55R. otdeleniye khimioheskikh nauk,

PERIODICAL: Izvestiya
51 (USSR)

1959, N T» P 13
It follomed from ob ons made in the jon-molecularl processes
in the ion source of the mass spectrograph (Refs 1-3) that the
pProcesses, if not endothernally, mostly procced without activatin
energy, an tion often exceeds that of gas
kinetics. In conne od was worked
of which it is possible to ObhSETvVe
directly the xinetics of jon-moleculaTr processes in the ioniza-
tion chamber of the masd 5pectrograph. Tonization 15 exgited
here by periocic electron pulsed of the ¢uration of 10'6 gec. The
thernal enerdy of the ions produced first 1is determincd from the
tempornture of the chamber walls. The gecondary jons are pro~
duced in the time t after fonizutiion. The rate constant 18 then
ndary and priwary flux in its

expressed py the ratio of the 5eco

ABSTRACT: servati
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- AUTHORS: . Tal!roze, Ve Loy Frankevich, Yeo Lo
PITLE: on Ionic Molecular Reactions in %he Gaséous Thage and the Ion

and F. H. Field (Ret 1) (Po povodu otveta F. V. Lampa i
F. G. Filda (1))

PERIODICAL: Z(hurne)\l fizicheskoy xhimii, 1959, vol 33, NT 4, PP 955-957
USSR

ABSTRACT : The euthors of the article under raview found that in the
case of ionic molecular reactions in the gaseeus‘phase a transi-

with larger cross gection in 8 collision with a molecule,

no activation energy 18 required if the reaction is exotherm

oT thermoneutral. gimilar results were obtained b¥ the American

gcientists (Refs T» 8). It is pointed out that the ecriterion
egtablished by the auhors in an earlier woTrk (Ref 9):"in the
cage %hat no transition reaction of the H.gtom OT proton,is
observed, there is an endothern reactlon" i{s of an empirical
nature and was confirmed with 50 reactionss The fact ig referre

card 1/2 to that Lampe and ‘Field (ref 10) could not observe the jons
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Hence the reaction CH or* + CH50E — CH,OH

derived. Then the process of the jonization of the mixtures
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The Proton Affinity of the Molecules of CH.50H and C2H50H
(srodstvo k protonu molekul CHBOK i CZHSOH)

1959, Vol 33, N D

The affinity mentioned in the title was determined by means
of the ionic impact method. At first the formation of

he ionization of methyl alcohol vapors OF

pixtures of alcohol with acetylene, ammonia, OT water was
jnvestigated. The results of measuring methyl alcohol are

shown in figures 1-5. The relative yield of CHSOH; ions
{ncreases proportionally to the stream of ions ICH 0H+'

+

5 (4)
AUTHORS:
(Moscow
i TITLE:
PERIODICAL: Zhurnal f4zicheskoy khimii,
pp 1093-1099 (USSR)
ABSTRACT:
CH 0H+ jons in ¢t
302 *
card 1/2
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The Proton Affinity of the Holecules of CH3OH and SOV/76—§§-5-21/33
CZHSOH

and of ethyl alcohol is analyzed in the same way (Figs 6-9).
Table 1 shows the jonization potentials and the dissociation
energies of the R-H bond. The limits obtained ares 177 keal /mol{
/
<PCH30H<182 kcal/mol and 185 kcal/molgpc?ﬁson\zoz kcal/mol.
By comparison of these values with Py o = 169 * 2 keal/mol
2 :

determined earlier (Table 2) it appears that they are avout
20 kcal/mol higher tkan the values obtained sc far by an
jpdirect way. The author thanks Acedemician V. HN. Kondrat'yev
for valuable advice given. There are g9 figures, 2 tables, and
9 referances, 5 of which are Soviat,

ASSOCIATION: Akademiya nauk SSSR institut khimicheskoy fiziki Moskva
(Academy of Sciences of the USSR, Institute of Chemical Physics,
Moscow)
SUBMITTED: October 24, 1957
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AUTHORS: Tal'roze, V. Ly Frankevich, Ye. L.

TITLE: A Comparative Iavestigation of the Induced Electrical Con-
ductivity and the Eree Radicals(in Solid Paruffine"Subjected
to Radiolysis

PERIODICAL: I()oklady Akademii nauk s93R, 1959, Vol 129, Nr 4, PP 858-861
USSR)

ABSTRACT: After a survey of the different courses taken by processes )
caused in the gaseous 0T in the condensed phase by radiolysis, Lr
the authors speak about the attempt at covering the processes

in the radiolysis in the condensed phase by means of an ex-
perimsnt. They used solid paraffin with the melting point at
52-55 . Irradiation was carried out by means of fast electrons
in s nitrogen atmosphere at the boiling temperature of liquid
nitrogen by means of the 1.6 Mev cascede generator of the In-
stitute mentioned under Association. At the same time, the
electrical conductivity of paraffin in the case of a potential"
difference of 1000 v was measured by means of an EMU-2-type §
electromugnetic amplifier and & potentiometer of the type EPP-09;
Card 1/4 and also the electron paramagnetic resonance spectrum was mea-
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A Comparative Investigation of ihe Induced Electricel conductivity and the
Pree Radicels in Solid paraffins supjected to Radiolysis

sured. After switching off of the electron beam, conductivity
beggn to decrease in the temperature range of between 11 and
250K within an interval of time that wasb shorter than the
electrometer circuit constant (0.5 sec). At higher temperatures
the switching off of the electron beam was also followed by 2
rapid decrease of conductivity, which decrease Was reduced with
rising temperature and was followed gy a clow decrease (Fig 1). V(//
If the paraffin was jrradiated at 17K and was subsequently
heated (temperature jncrease 22 degrees/min), electrical con-
ductivity was observed to inerease; this increase occurred some
dozens of degrees sooner and was greater than the conductivity
observed in the heating of pon-irradiated paraffin. with further
heating, conductivity approached that of non-irradiated paraf-
tin (Fig 3). This phenomenon of electrical conductivity "con-
flagration" ig not repeated if the paraffin is again cooled and
again heated. It ocours.in that temperature interval and at
that instant of time at ahich the jntensity of the electron
paramagnetic resonance gpectrum pegins to fall. Such a gpectrum
Card 2/4 ig shown in figure 2; it corresponds to the alkyl radical of the
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i
!

APPROVED F :
OR RELEASE: 07/13/2001 CIA-RDP86-00513R001754810006-9



" O RELEASE: 07/13/2001

T T

CIA-RD -
¢}Eﬁmmgmgsm;mfjgﬂijgosIJHQOOIqu48]i"D06-9

67269

sov/20-129-4-4o/6a
A Comparative Investigation of the Induced Flectrical Conductivity and the
Free Radicals in Solid Paraffins Subjected to Radiolysis
H|H
form awwC-C-Cwwv. In figure 3 the course of electrical con-
HHEH .
ductivity 1is compared with the variation of the concentration
of the free radicals in paraffin. The inaccuracies of tempera-
ture determinations observed on this occasion are not due to
errors of messurement, but are caused by the temperature drop
in the sample as & consequence of rapid heating. The authors
mention two poseible cauges for the rapid increase of conductivi-
ty during heating of the irradiated paraffin: 1) Thermal ioniza-
tion of the radicals. 2) Energy 1iberated in the recombination
of radicals, the order of megnitude of which (3 - 4 ev) suffices
for the formation of ions. The experimental data do not render
it possible to come to a decision in favor of either of the two
explanations. The authors, however, d4raw the conclusion that
the formation of ioms in radiolyzed solid and liquid sub-
stances occurs by way of the stage of free radicals. This
would mean that in the gaseous phase the free radicals are in
the first line transformation products of ions, whereas in the
Card 3/4 condensed phase they are ion transformation products of the
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free radicals. It is further said that the authors thank

Academician V. N. Kondrat'yev for valuable discussions, G, I.
Krivonosov and V. N. shamshev for taking part in plotting the Vr///
spectra, and the team of the high-voltage department for car-

rying out irradiations. The authors finally mention N. V. Ril’

(Ref 8). There are 3 figures and 12 references, 5 of which are

Soviet.

ASSOCIATION: Institut khimicheskoy figiki Akademii nauk SSSR (Institute of
Chemical Physics of the Academy of Soiences, USSR)

PRESENTED: July 10, 1959, by V. N. Kondrat'yev, Academician
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Model studies by the ... B149/B102

spectroscopic bands during the course of the reaction. Experiments were
carried out using propylene (1), isobutylene (11), 2-methylbutylene (111),
3..methylbutylene (1v). The rate of hydrogenation of (11) was much lower
then that of (I) at equal temperatures and initial pressura of D, Repid

jsotope exchange occurred besides the absorption of Do In the case of (i1).
the rate of exchange approached that of the absorption of D; in the case

of (1), L1t was conasiderably lower. As with (1) and (II) so also with (I1) L/¥
and (IV) there is an nantibatnost'" of the rate of absorption and the rate
of exchange. The process of hydrogenation of an olefin entails the forma-
tion in the solid phase of free alkyl radicals, which react rapidly with
hydrogen atoms under the conditions of the experiment. No significant
concentration of free radicals could be demorsirated by the method of elec-
tron paramagnetic resonance. Apart from the recombination reaction., the
exchange R° + D°R° + H® is possible. The nantibatnost'" of the rate of
hydrogenation and of the exchange favors the reaction R° + DA - HD + ole-
fin, leading to deuterium-hydrogen exchange between the solid and the
gaseous phases. [Abstracters note: Complete translationej
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" TEXT:
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Frankevich, Ye.L.,
Lavrovskaya, G.K.,
Skurat, V.Ye. and Yukhvidin, A.Ya.

The PMC -2 (RMS-2
Studyinngho-icalm

A double magnetic

determination of free radicals is described.
In the first method the mixture to be
analysed is jonized by charge tr
The latter are formed in a sepsrate ion gun by means of electron
bombardment and are mass-analysed in a small magnetic analyser.

In the second method the mixture under consideration is ionized

directly by electron bombardment.
achieved by a method based on that reported by Fox et al. (Ref.1l).
The gas from the Wreactor" is introduced into the ion source in the
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AUTHORS : ;Ijl_xnzg‘_!;k,, Dekabrun, L.L., Tantsyrev, G.D.,
Vetrov, 0.D., Lyubimova, AK.,
Yerofeyev, V.l., Grishin, V.D.,

) Mass Spectrometer Designed for
Reactions and the Determination of

 PERIODICAL: Pribory i tekhnika exsperimenta, 1960, No.6, pp.78-84

nass-apettro-cter designed for study-
phase and, in particular, for the

Two methods are used

ansfer to specially produced ions.

Quasi--onochro-.tizntion is
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The PMC-2 (RMS-2) Mass Spectrometer Designed for Studying Chemical
Reactions and the. Determination of Free Radicals

" form of a molecular beam which is mechanically interrupted at a

known frequency. In distinction to the method described by Foner
and Hudson (Ref.2), in which the molecular and ion beams are
porpcndidulnr, in the present system the two beams are coaxial,

. which means that smaller voltages are necessary for the ”extr.ction'
of the ions from the ionization region and it is possible to reduce
the intensity of the background mass-spectrusm. A particular feature

- of the present instrument is the use (in the measuring part of the
lpoctro-otor) of K-stabilization of parameters such as the
accelerating voltage, the voltage supplying the detector, the
emission curreant of the ion gun cathode, and the supply voltage for
the ion source cathode. This was described by the second of the
present authors in Ref.10. The masd numbers are determined from a
knowledge of the magnetic field which in turn is measured with the
aid of a Hall probe (germanium crystal). The basic mass spectro-
metric arrangement employed is shown in Fig.2. Products of

. chemical reactions taking place in the "reactor™” I enter the
region II through a small aperture in the thin glass diaphragm

Card 2/6
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The PMC -2 (aus-z) Mass~5pectto-eter pesigned for Studying Chemical
Reactions and the.Doter-inntion of Free Radicals

“jm the form of a molecular beam. This molecular beam is collimated

‘further by the diaphragm 6 which separates the volume II from

the region in which jonization takes place. A moveable screen 7
is placed in front of the diaphragm 6 and interrupts the molecular
beam 33 times per sec. In the case of iqnization by charge transfer,
the primary ions are produced in the ion gun IIX. The ion bexwm
formed there is mass analysed in the 60° magnetic analyser IV

. which has a working radius of 100 mm. The primary ion beam, consist-
ing of ions of the required mass, jintersects the molecular beam and
charge transfer takes place. in the case of iomnization by electron
impact, the source becomes analogous to that described by the first
and fourth of the present authors in Ref.9. In the case of ioniza-
tion by & -onochro-atized electron beam, the modulation of the
molecular beam by the chopper 7 is not employed. The ion current
in the -ass—spectroneter is measured either by & d.c., amplifier or
by an electron multiplier. The vacuum chamber of the mass-spectro-
meter is an all-metal system and all the sections are out-gassed at
300 to 350°C before the operation is begun. As an jllustration of
Card 3/6
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The PMC -2 (RHs-z).NA-;.Spectro-oter Designed for Studying Chemical
Reactions and the Dotc:linationuof lroe.R.dicnls

‘the possible applicationa of the instrument, data are quoted on the
formation of free¢ radicals in the pyrolysis of hydrazine. In these
experiments the hydrazine entered from a glass container into a
quartz capillary through a control valve. The capillary was heated
to a known temperature, as a result of which the hydrazine
decomposed into mitrogen, hydrogen, ammonia and some unstable
products (Foner and Hudson, Ref.18). Fig.7? shows the distribution
of line intensities in the mass-spectrum of hydrazine obtained by
the charge transfer method using HH, ions formed from ammonia. The
‘pressure in the source was 5 X 10‘52- Hg and the pressure in the
chamber of the small analyser was 4 x 10°° = HE. For comparison,
the dotted line shows the mass-spectrum obtained on bombarding
hydrlzine with 50 eV electrons. Fig.8 shows the intensity distri-
bution obtained under similar conditions at 1000°C {dotted lines)
and 25°C (continuous lines). Acknoihdgments are expressed to

Ye. K. Russiyan, B. T. Vorob‘'yev, B- G. Belav, M. N. MorozoVv and

M. I. Markin for assistance in this worke. There are 8 figures and
20 references: 11 Soviet and 9 non-Soviet,
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‘ASSOCIATION: Institut khimicheskoy 4 AN SSSR (Institute of

‘ Chemical Physics, AS, '

October 15, 1959
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o "SUBMITTED:
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< Figll | Fig.8
Comparison of mass-spectra of ’ Charge transfer mass spectra
hydrazine obtained on electron of hydrazine and its decompo-
sition products at 1000°C

" bombardment (dotted) and charge :
). (dotted) and 25°C .(full line).

“.transfer from NH jons (full lines
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24,6100 B012/B067 X
AUTHOR: Tal®Tczes V. Lo
TITLE: Elementary Processes raking Place in the collision of

glow Ilons {ith Molecules

PERIODICAL: Tzvestiya pkademii navk SSSR. geriya fizicheskaya, 1960;
yol. 24, No. 8, PPe. 1001-1005

TEXT: Heavy particle transitions were aystematically gtudied in the
author!s laboratory (Ref. 1) as well as by the groups of p. P. Stevenson
(Ref. 2), and F. H. Fuld (Ref. 3}, For this purpose & mass spectrometer
with & monochromatic electron beam W&s constructed in the mentioned
1aboratory (Ref. 4). The gecondary ions Were identified on their
gcocurrence according %o the potential and according {0 the pressure
dependence of the ratio between the gecondary jon currents and the
primaTy jon currents. & momentum method was developed for determining
the velocity constants of the jon - molecular reactions (Ref. 5). The
authors studied the following processes: HE + Hy = Hg + Hy
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collision of Slow Ion® witn Molecules B012/B067

pEt + M = R+ ME", and RH * = R+ yut. The investigations ghowed that
guoh processes need no actiVation eneTg&Y and that their cT088 gectionss
in case they are exothermal, pave a 8388 kinetic or somewhat nhigheT order

reaction products. On the other hand, the experiments show that in the
elementary process an intermediate particle is formed. The studies also
covered the cbharge exchanges in collisions of ionég with molecules:

A large numbeTl of such processes was gtudied in single and compleX
molecule? in the region of the energiesd of the incident jons from

10 to 100 eve These investlgatlons were made bY means o1 & special
double mnass spectrometer (Ref. 9) with & recording of the gecondary ions
py means of & gecondary electran multiplier, The investigations above
all showed that charge exchanges in polyatomic moleculea lead t0 2 large
numbeT of different way$s of dissociatlon-ionization. The fundamental
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v

fact 1s the Presence of lineg of the fragment ions in the mass spectrum
of charge exchange., The investigations algo showed that the transition
of the kinetie energy into the energy of the process may play an

On the otber hand also the "resonance® factor retaing considerable
importance. In thig connection the paper by N, p, Tunitskiy (Ref, 10)
and his collaborators ig mentioned, The following scientists took part
in the investigations: Xe. L. Prankevich (heavy particle transitions),
G. K. Lavrovska 8y Mo 1. Markin (charge exchange Processes), L, L.
Dekabrun, G. D. Tantsyrev and 4. K. Lyubimeva (develcpment of the
apparatus). There are 4 figures and 10 references: 6 Soviet, 3 British,
and 1 German,

ASSOCIATION: Institut khimicheskoy fiziki Akademii nauk SSSR
(Institute of Physieal Chemistry of the Academy of

Sciences USSR)
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AUTHORS: Tal'roze, V. Ley Frankevich, Ye. L.
TITLE: Pulse Method for Determining the Rate Constants of

Elementary Ion - Molecule Processes

PERIODICAL: Zzhurnal fizicheskoy khimii, 1960, Vol. 34, No. 12,
pp. 2709-2718

PEXT: The reactions between ions and molecules which were first observed ‘K
in the ionization chamber of the mass spectrometer have become of great /
concern. They are ad important stage in the chain of conversions which
proceed in the material under the action of ionizing radiation. Fig. 1

shows the scheme of the ionization chamber of a mass gspectrometer. The
present paper was presented at the VIII Mendeleyevakiy s"yezd po obshchey

i prikladnoy khimii (VIII Mendeleyev Congress on General and Applied
Chemistry). It describes a new mass-spectrometric method for determining

the rate constants of ion - molecule reactions, which is based on the

direct measurement of the kinetics of the ion - molecule reaction in the
jonization chamber wi thout electric field. The periodic jonization of the
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Pulse Method for Determining the Rate Constants S/076 60/034/012/008/027
of Elementary Ion - Molecule Proceases B020/B067

gas in the jonization chamber is made by means of short electron pulses.
The primary ions which are formed after ionigation and the secondary ions
which are formed in the gollision of molecules are conducted into the
analyzer by means of short voltage pulses. The authors thoroughly describe
jon formation during pulse jonization. In the experimental part they
demonstrate that the differences in the distribution of the concentration
of primary and gecondary lons are only unimportant and that they do

almoat not influence the rate constants. The jon - molecule reactions were
gtudied by a mass spectrometer with magnetic sector field which had been
used already earlier (Ref. 13) for determining the potentials in the (:
occurrence of primary and secondary ions. The scheme of the jon source is
shown in Fig. 2. Fig. 3 ghows the scheme of the vacuum system of a mass
spectrometer. The pressure in the ionization chamber was measured by an
jonization manometer which was directly connected with the chamber. The
temperatures of the chanber walls, the velocity of the jonic motion were
measured by a nichrome - constantan thermocouple. The duration of the
extraction of the impulses te was so chosen that all ione could be

extracted from the chagber. Fig. 4 shows a typioal dependence of the ion
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Pulse Method for Determining the Rate Constants 5/076/60/034/012/008/027
of Elementary Ion - Molecule Proceases B020/B067

current on the duratiop of the extraction impulse. It indicates that at
te = 5 psec practically all jons are extracted which 1s in good agreement
with the calculatioms. The authors measured the rate constants of the

formation of the methonium ion in the- reaction CHy + Cﬂz——-’ CH; + CHy.

Yu. A. Andreyev, student of the LPI (Leningradskiy politekhnicheskly
institut = Leningrad Polytechnic Instituteg also took part in the
experiments which were made at different pressures of the ion sourcej the
results are given in Table 1. Table 2 gives the measurements of the
reaction rates in the formation of cHt with different duration of the
extraction imgulae-. The measured ratg constants of the reaction Hy0

¥ 320"'—-—'—>H50 + OH are given in Table 3. There are 6 figures, 3 tables,
and 15 references: 7 Scviet and 8 US. ' o

ASSOCIATIOR: Akademiya nauk SSSR, Institut khimicheskoy fiziki
(Academy of Sciences USSR, Institute of Chemical Physics)

SUBMITTED:  March 13, 1959
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AUTHORS: Ponomarev, A.N. SOV/20-130-1-34/69

, Tal'roze, V. L.

‘ {
TITLE: Deuterium-a-‘ﬂydrogen Exchange in the Course of the Reaction of the
Hydrogena.tion'\of Solid Olefine by Atomic Hydrogen at -126°’,|

PERIODICAL: Doklady Akedemii nsuk SSSR, 1960, Vol 130, Nr 1, pp 120-121 (USSR)

ABSTRACT: In the papers by R. Klein and M. Scheer (Refs 1,2) the
hydrogenation of the olefins was carried out at -196°. The
authors investigated the deuterium-hydrogen exchange between the

gaseous phase and the solid phase under similar conditions with
gropllené\and isobutylone.ﬂmhe reaction which was carried out in
a glass bulb was studied by means of a mass spectrometer

type MKh-1302 (Refs 3, 4). In the center of the bulb & tungsten
f£ilament produced atomic hydrogen. The inner surface of the dbuld
cooled with liquid nitrogen was coated with a layer of frosen
olefin, subsequently deuterium was filled in until a pressure

of 4.,10"'2 torr was reached, the tungeten filament was switched
on, and the change of. total pressure and of partial pressure of
D2, HD and H2 was measured on the basis of the intensity change

of the mass spectral lines. The 1sobutylehé.'pydrogenation
Card 1/3 proceeded considerably more slowly t}mn that of propylens,
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Reaction of the Hydrogenation of Solid Olefins by Atomic Hydrogen at -196°

therefore the tungsten filament temperature was kept
correspondingly lower in an experiment with propylene to keep
hydrogenation approximately at the sape velocity. Figure 1

shows the change of the partial pressures and of total presauro¢4
Figure 2 shows the relative change of the total pressure and of
the D-content. With isobutylene the velocity of the H-D-exchange
is almost equal to the velocity of the H-addition while with
propylene the exchange takes place more al@vly than ths
H-addition. The reaction R + §~—>olefin+ Hz is assumed, &

reaction between the free alkyl molecules ocourring as interme-
diate stage and atomic H. This process inhibiting hydrogenation

card 2/3
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is regarded as the reason for a limited concentration of the
frozen free rndicala\of paraffins and polyethylone (Ref 6).
There are 2 figures and 6 references, 3 of which are Soviet.

~ ASSOCIATION: Institut khimicheskoy fisiki Akademii nauk SSSR (Institute of

Chemical Physics of the Academy of Sciences, USSR)

PRESENTED:  August 7, 1953 by H. N. Semenov, Acadenician

SUBMITTED: August 4, 1959
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09 07&41 5/020/60/134/005/019/023
15-€500 22 BO04/B064

AUTHORS : Balabanov, Ye. I., Berlin, A. A., Parini, V, P.,

: Taliroze, V. L., Frankevich, Ye. L., and Cherkashin, M. I.

S v 'Y\
TITLE: Electrical Conductivity¥of Polymers'with Conjugated Bondsw
PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 134, No. 5,

pp. 1123-1126

TEXT: To investigate the electrical conductivity o and its temperaturse
dependence, the authors synthesized the following polymers: 1) Polymers
with a noncyclic conjugated chain, such as polyphenyl acet leneéfand its
copolymers with hexine or paradiethinyl benzene; 25 polymers with benzene
rings in the conjugetion chain, such as polyphenylene, polyphenylene
diazo compounds, polymeric-arcmatic and aliphatic-aromatio compounds with
quinoid and amino groups, such as

u?sﬂj--(ltsﬁy-NH —X (X =H, Cl at R = H; X = H at R = COOH);
R X “~— NH-
Card 1/4 8
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poly-p~phenylenediamino quinone, polyhexamethylene diamino quinone;
polyphenylene azoquinone; a polymeric triazene [—C6H4~C6H4-NH-N=N- n

and a substance (16) with a quinoimine group ECGH4-N-06H4-N—]n; polymeric
chelate compounds of polydiphenyl amincquinone with metals (e.g. Cu);
molecular complexes of acenaphthene with chloranil, and with a pyridonium

derivative of polyphenylene aminoquinone; 3) chelate compounds, such as tetra-
salicyl ferrocene and its polymeric chelate complexes with 7

pel? (21) and Be?* (22); polymeric chelate complexes of percyanoethylene

with Cuz+ and F92+° In all compounds, ¢ rogse with temperature according

to the equation ¢ = o exp(-E/kT). o_ and E are constants characteristic
of each compoynd (Table 1§. E varied’from 4.6 kcal/mole (substance 16)

1o 49.5 kcai/mole for polyphenyl acetylene, and reached 92 kcal/mole in
the complex compound of acenaphthene with chleranil. The treatment of the
sample influences ¢_and E. If the polyphengl acetylene film obtained from

the solution is pressed into tablets at 200°C, do decreases by 22 orders

Card 2/4

APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001754810006-9"



"APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86- 00513R001754810006 9

S EPEE] BRI RRE RS RE  | Bl [ S T A P e D T P P N T DT Sy

81831
Electrital Conductivity of Polymers With 8/020/60/134/005/019/023
Conjugated Bonds B004/B064

of magnitude. Since; however, E decrea= e3 at the same time, o remains
almost constant. (G ranged from 10~ 12 hm1~cm 1 in polyphenylene to

1
6e 1051 ohm 1'cm " in the complex of acenaphthene with chloranil.)

This compensation effect was observed in nearly all substances, as may

be seen from the function lcg o, = f(E) (Fig. 1). A change of 9 by

60 ordsrs of magnitude and of E by 20 times was observed in substances

of different structures. In the substances (16), (21), (22), o was close

to the elecirical conductivity of organic semiconductors. In the case

of polyphenyl acetylene, which is an insulator at room temperature, ¢

rises with rising temperature so much that, in consesquence of its

high Oys the conductivity of many polymers is reached that are con- !

ductive already at room temperature. There are 1 figure, 1 table, and
17 references:; 14 Soviet; 2 US, and 1 German.

ASSOCIATION: Institut khimicheskoy fiziki Akademii nauk SSSR
(Institute of Chemical Physics of the Academy of Sciences

USSR)
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PRESEN‘I‘ED: June 14, 1960, by V. N. Kondratt'yev, Academician

SUBMITTED: June 11, 1960 b%{
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s/020/60/135/005/030/043
243500 (3%, /166,1395) B004/8075
AUTHORS : Gusynin, V. I. and Tal'roze, V. L.
TITLE: A Study of Energy Transfer Along a ~CH2~ Chain by Quenching
of Luminescence
PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 135, No. 5,

pp. 1160-1163

of luminescence. Interaction between solvent 3, activator F, and quencher
Q shows the following possibilities: 1) S —> S*, formation of excited

molecules of the solvent subjected to gamma radiation; 2) F - F', the same
for the activator; 3) Q — Q", the same for the quencher; 4) s* > 5+ pho-

TEXT: The authors have studied the intramolecular energy transfer by means ‘X

ton, emission of the excited molecules of the solvent; 5) s* — S, spon-
taneous deactivation; 6) S' + 8—>8 + 5, self-quenching of the excited
molecules of the solvent; —7) s* + 7> S + F, quenching by the activator;
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A Study of Energy Transfer Along a~CHy~ Chain 5/020/60/135/005/030/043

2
by Quenching of Luminescence 3004/13075

8) S" + Q=—» S + Q, quenching by the quencher; 9) s* + F—> 8 + F', trans-
fer of excitation energy from the solvent to the activator; 10) F* —F

»
+ photon, emission of the excited molecules of the activator; 11). F —F,
spontaneous deactivation of the activator; 12) ¥ , s —» F + S, quenching

of the activator by the solvent; 13) F" + F—> F + F, self-quenching of the

~activator; 14) F*+ Q= F +Q, ‘quenching of the activator by the quencher.
< For the intensities II, III of light emission of two solutions having

the concentrations n_rs Nepo an, and norr* Brrr? anI the following rela-
tion is written: II/III = [an(H-yanI + zanI)(1 + quI)nsI)] /[anI(1

+yngp ¥ oang) (1 ¥ qu)nBH] (2), where x = kyy D o#Pq¥Pqp)s ¥ = kgl
+pgt Pe)y 2 = (k7+k9)/(p4+p5+p6), are the relative rates of the interac-

tions recognized as being of influence, Emission has been measured by
means of an $2Y-19 (FEU-19) photomultiplier during the experiments per-
formed with terphenyl as an activator, dioxane as a gsolvent, and methanol
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A Study of Energy Transfer Along a nfgnzn,Chain's/ozo/60/155/005/030/o43

by Quenching of Luminescence - ST BOO4/BOT5 .
ethanol,propahol, hex5nol;,and,nonaﬁdl és'queﬁcheis under irradiation

- by Co60 (dose rate about 5.4 r/n). Terphenyl concentrations of

2.89-10’3,’7.23°10-5, and 2.89'10--2 moles/l were used. The alcohol con-

centrations (mole/1) amounted to: 0.21-1.03 for methanol, 0.14-0.73 for
ethanol, 0.11-0.56 for propanol, 0.07-0.54 for hexanol; 0.05-0.24 for
" nonanol.-Fig. 1 graphically shows.the result. Quenching is cauged by the
".interaction between the excited molecules of the golvent and the alcohol
molecules.! The quenching cross section increases with increasing length
of the ,CH2§ chain. This chain acts ap an "antenna" that receives energy l

‘.. ° and transfers it to the OH group, where it is dissipated in an unknown

way.'Th}s ?nergy”transfer along the pﬂévchain’can be interpreted as a chare

“in ' transfer. There are 1 figure, 2 tables, ard 4 references: 2 Soviet, 1 Us,

and ‘1 Czechoslovakian, .

DR L R CT O L. T LI T R T

~ ASSOCIATION: Institut khimicheskoy fiziki Akademii nauk SSSR

. : " (Institute of Chemical. Physic s of the -Academy of Sciences
o , . ! ,USSR) ,
Rt e

1 .y . X

APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001754810006-9"



"APPROVED FOR RELEASE: 07/13/2001
ST ) : 3

CIA-RDP86 00513R001754810006 9

" R I'4 \ I,
; .
]l s .
a5 ; - . R ‘ I 86840
s A Study of Energy Transfer Alon
‘ ga'vCH'VChainSOO
- _-by Quenching of Luminescence ' Béoz//éo/‘,35/005/050/043
o :’ . ’
"n g ’:PRESENTED: ' June 23, 1960, by V. N. Kondrat'yev,, Academician
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v T , ae Legend to Fig. 1: Dependence
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AUTHORS ¢ Tal'roze, V, L. and Blyumenfel'd, L. A.
TITLE: The Interrelation Between the Electrical Conductivity of

Organic Substances With Conjugate Bonds and Their Electron
Magnetic Resonance Spectra

PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 135, No. 6,
pp. 1450 - 1452

TEXT: The authors discuss published data according to which in polymers
with a well-developed system of conjugate double bonds, narrow, symmetric
lines of electron paramagnetic resonance (epr) appear (width 4-8 oe),
whereas some of such polymers containing hetero-atoms, electron donor and
electron acceptor groups, have broad (500 - 1000 oe) asymmetric epr lines.
Numerous polymers were investigated; for the latter Fig.1 shows

E = f(logdo)» E is the activation energy, oo is the factor of the ex-

ponential function of conductivity, + denotes the substances. which shovw
narrow epr lines, and . denotes such substances with broad epr lines. All
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87414
The Interrelation Between the Electrical 3/020/60/155/006/032/057
Conductivity of Organic Substances With B004/B056

Conjugate Bonds and Their Electron Magnetic Resonance Spectra

substances with broad epr lines have increased conductivity at room
temperature. For gubstances with narrow €pr lines there exists a linear
relation between E and 1ogdo, There exists not only a correlation between

conductivity and the appearance of the epr specira of the conjugate
gystem; but, above all, a correlation between the pseudoferromagnetic
properties of the organic structure and its conductivity. Substances with
broad epr lines are agsumed to have large ordered regions with a large
pumber of unpaired electrons; and the motion of charge in these regions
occurs nearly without any resistance. The numbers of Fig.1 correspond to
the following substancess 1,2 = polyphenylacetylene;

|
7,9 = { NQ@-NH—]
COOH COOH n

0
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S, - N=N—
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COOH COOH

lectron Magnetic Hesonance Spectra

COOH COO0H
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The Interrelation Between the Electrical 5/020/60/135/006/032/037
Conductivity of Organic Substances With B004/B056

Conjugate Bonds and Their Electron Magnetic Resonance Spectra

N RN A
18, 19 = 0L -4 @
n m

—_—— Y

PO e Y S I Ry = ) 2 I
20 cll_(;;/ \:F;:_) 1 [ "”}"‘D—L

CH3> 035

Q
sy 1 B
CLA Nl 34 -
21 = 1 li\j\ 'N &:‘:f<::—u’ ]n
{C1
0
22 » complex of 21 with copper acetate; 26 = complex of tetrasalicyl

ferrocene with Fez'f; 29 - copolymer from polyphenylacetylene and hexyne;

3 = polytetracyanoacétylene ¢ 32 = polytetracyanoacetylene with cyano-
ethylene; 34, 35 = polyphenylacetylene; 36 = copolymer from polypheny}-
acetylene and p-diethynyl benzenej 37, 39 = complex of acenaphthene with
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Conductivity of Organic Substances With B004/B056

-Conjugate Bonds and Their Electron Magnetic Resonance Spectra

chloranil; 74 = polyphenylene. There are 1 figure and 10 references:
T Soviet, 1 US, 1 British, and 1 Australian.

- ASSOCIATION: Institut khimicheskoy fiziki Akademii nauk SSSR (Institute
‘ of Chemical Physics of the AS USSR)

- PRESENTED: June 25, 1960, by N. N. Semenov, Academician J(

SUBMITTED: June 23, 1960 &
. t
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TAL'ROZE, V. L. (USSR)

Dr., Institute of Chemical Physics, Academy of Sciences USSR

Reactions of Ions and Molecules in the Gas Phase". (8ection A 1)

report to be submitted 18th Int
Montreal, Canada, 6-12 Aus 61.Ll. Congress of Pure & Applied Chemistry, 2lst Conr.,

APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001754810006-9"



TR B R T N TR

"APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001754810006-9

PHRKNT"
%iug{rf" otv.red.; ALIMARIN, IP,, red.; GEL'MAN, §.E da;
LEVIN, Bg 2, T00e; KEBSKOV, A.P., red.; KUZNOTSOV, V.1, meq.:
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1. Soveshchaniye po organicheskomu analizn, 1961 (T8 24:8)
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Chemistry, Organic--Congreases)
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elementary processes: (I) exchange

slow ions has been little investigat
and establishing the extent of compe
in the energy range 10-500 ev. The

60-ev electrons were accelerated to
to mass in the magnetic analyzer I (
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B101/B216
2627 12
AUTHORS: Lavrovekaya, G. K., Markin, M. I., Tal'roze, V. L.
TITLE; ' Exchange of charge between ions on complex molecules

PERIODICAL: Kinetika i kataliz, v. 2, no. 1, 1961, 21-37

PRXT: Processes within the energy range 10'1 to 101-102 ev involve two

of heavy particles and molecular

regrouping, and (II) exchange of charge which may be accompanied by
dissociation. Process (II) wnich may occur in the case of comparatively

ed as yet. The present wor' was

undertaken with a view to clarifying this process on complex ‘' ystems

titive occurrence of (I) ind (II).

It studies the exchange of charge between monoatomic and polyatoumic ions

mass spectrometer used is shown in

Fig. 1. Primary ions produced in the ior. source 1 by ionizing gas with

110-500 ev and separated according
angle of deflection 60%, r = 100 mmg.

Ions of specific mass were passed through the collector slit 2 (2x 8 mm

.__
sl
e
i

CIA-RDP86-00513R001754810006-9"



_"APPROVED FOR RELEASE: 07/13/2001 _ CIA-RDPS6-00513R001754810006-9

SRy S TSR PRI SO e I RORNE I

20989
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Exchange of charge between ions ... B101/B216

into the charge exchange chamber 3. The secondary ijons formed in it were
deflected at right angles to the beam of primary ions by a weak magnetic
field extending into the chamber, accelerated to 1500-2000 v, and separat-
ed in the magnetic analyzer II (609, r = 200 mm). In chamber 3, gas
jonization could also be excited by electrons emitted from cathode 4.

The vacuum in the charge exchange chamber was 10“'6—5-10—5 mm Hg. The

7

primary ion current was 1078-10"7 a, measured by an electrometer amplifier
(a). 5 is an electron multiplier tube, 6 are the deflecting electrodes.
Charge exchange was measured on CH4, 02H6, CBHS' CZH4’ C3H6’ CHBCOCH3,

NHB' and NoH,. As primary ions the authors used (1), NH.*, NO¥,
cH,*, cH,*, cCl ', xet, znt, Hgt (for which the recombination energy
4 3 3

i
was lower than the ionization potential of thu"blecule), and (2) get, art,
N2+, H+, H2+, H3+ (possessing high recombination energies). The

experimental data are listed in Tables 1-5. The first columns of these
tables indicate the values of m/e in atomic mass units, the potentials

card 2/15
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at wnich ions of that mass occur being given in parentheses. The second
columns give the mass spectra as obtained by ionizing the respective
molecules with 60-ev electrons. The following columns indicate the mass
spectra as obtained by exchange of charge with the ions listed in the
first line. The recombination energies are given below tne symbols of
the primary ions. The amperage I of the se~nrdary ions is given
relative to the sum of amperages of all iors produced. The thermal
effects of ion formation also appear in the tables. The last line refers
to the relative cross section calculated from 0., = 6/(6A+ _ A) =

iA+(dI/dP)/i(dIA+/dPA), where i,, denotes the ourrent of primary A* ions,
IA* the current of secondary At ions, i the current of primary ions,

I the sum of currents of separated secondary ions fromed at exchange of
charge of the primary ions on the respective molecule, PA the argon

pressure, P the pressure of the gas under investigation. The mass spectra
ware taken with primary ions of energy 300-500 v, and a potential of
200 v applied to the drawing electrode. It was found that in the energy
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range 101-103 ev the transition of kinetic energy to internal energy by
charge exchange becomes easier with increasing complexity of the
molecule. The cross sections of the charge exchange processeg are,
therefore, considerable even close to the threshold of endothermic
processes, and must be large for exothermic processes, even at low
temperature. Consequently, these processes are of considerable importance
in real systems (radiation cheaistry, reaction during discherges, ion
formation in flames, processes in the upper layer of the atmosphere).
Basing on these results, all ion-molecule interactions may be divided
into processes with and without formation of a long-lived intermediate
ion. One of the two mechanisms is realized depending on the kinetic
.energy of the collision. The authors thank A. K. Lyubimova and A. A.
Bulatova, Technician, for their agssistance, G. K. Karachevisev, Student,
for cooperating in several experiments, and Academician V. N. Kondrat'yev
for discussions. N. N. Tunitskiy, Ye. L. Frankevich, Yu. F. Bydin, and
A. M. Bukhteyev are mentioned. There are 5 figures, 5 tables, and

23 references: 9 Soviet-bloc and 16 non-Soviet-bloc. fThe 3 references
to English-language publications read as follows: E. C. Helton et sl.,
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. oy 2 :

\450CTATIO fiziki AN SSSR (Inetitute of

' . Institut khimicheskoy fiz

ftASSOCIATION ‘Chemical Physics of the AS USSR)

| sypuTPTED: | October 31, 1960

<
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B006/B056
AUTHORS: Frankevich, Ye. L. and Tal'roze, V. L.
TITLE: ~ Thermostimulated emf occurring in irradiated solid hydro-

carbons in the presence of a temperature gradient
PERIODICAL: Fizika tverdogo tela, v. 3, no. 1, 1961, 180-181

PEXT: The phenomenon of the "ignition" of electrical conductivity has been
discovered by the authors in paraffin irradiated with electrons at low
temperatures (Ref. 1); a similar effect was found in the case of poly-
ethylene. Now, the emf occurring during irradiation at low temperatures on

the faces of paraffin and polyethylene specimens was studied, and a brief’
report is presented. The specimens (1 X 3 x 5 mm) were placed between two b/
elecztrodes in a vacuum chamber, one of which served as a cooler, while the -~
other was connected with the electrometer; electron bombardment (1.6 Mev)

was carried out at 200°K; the dose could be varied between 1 and 100 mrad.
When heating the specimens and, at the same time, measuring the emf, peaks

of the latter were discovered in the presence of a temperature gradient;

this was the case in such temperature ranges, within which an intensive

Card 1/3

APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001754810006-9"



"APPROVED FOR RELEASE: 07/13/2001

) A SR LN g R i R

CVIA-VRDP86-00513R001754810006-9

s/181/61/003/001/023/042
Thermostimulated emf occurring in... BOO6 /BOS6

recombination cf radicals and an "ignition" of electrical conductivity
ocourred: for paraffin between 250 and 280°K, for polyethylene between

260 and 300 and 340 and 380°K. During measurement, the temperature drop

on the specimen did not exceed 20°. The total amount of the emf between
the outer surfaces depended on the radiation dose, as well as on the
temperature drop., Its maximum was 50-4000 v. In the absence of &
temperathre gradient, the emf was equal to zero. The occurrence of emf

js related to that of volume carriers, which are trapped during irradiation
in some "shallow traps” (e.g«» radicals). The reason for the occurrence

of the emf is thus a volume inhomogeneity of the carrier density. It may
ve assumed that during the jrradiation of frozen solid dielectrics, regions
near the surface show impoverishment in secondary electrons, which had been
knocked out of the substance by primary electrons or -quanta ; & volume
charge is formed, which is conserved also after irradiation ceases; Dby
non-uniform heating, the carriers are partly liberated from the traps.

The effect was simulated by means of the eguivalent circuit diagram shown
in s figure. It could be shown that, also if no inhomogeneity of the
frozen charge carriers exists, the temperature gradient caused a density
gradient of the charge carriers, but the em? occurring in this case was

Card 2/3
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ower than in the former case.- There are. 1 figure and 3 Sov1et-bloc
eferences. s :

\

qunstitut khimicheskoy fiziki AN SSSR Moakva (Institube,pf
-‘:Chemioal Physics, AS USSR, Moscow) ‘
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KARACHEVTSEV, G,V.j; MARKIN, M.I.; TAL'ROZY, V.L.

Pulse method study of the chargz exchange of Ar't, sé *, 1é
thermal ions on G¥y ch C,H4 molecules. Izv. ’aN sdsg.

Otd, khim.nauk no.8: 1528«%5 61, (MIRA 14:8)

1., Institut khimicheskoy fiziki AN SSSR.
(Mass spectrometry)
(Ion ces)

~.
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PONOMAREV, AONO; TAL'HOZE’ V.L,

Interaction between atomic hydrogen and solid acetylene at 77° K.
Izv. AN 5SSR. Otd.khim.nauk 1n0.9:1716-1717 S '61. (MIRA 14:9)

1. Institut khimicheskoy fiziki AN SSSR.
(Hydrogen) (Acetylene)
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S/844/62/000/000/001/129
D290/D307

~AUTHORS: Pshezhetskiy, ©. Ya. and Tal'ro

TITLE: The elementary procesoes of radiation chemistry and the
mechanisms of various radlatlon-chemlcal reactions

SOURCI ¢ TruQ/II Vsesoyuznogo soveshchaniya po radiatsionnoy khi-
mii. Id. by L. 8. Polak. Hoscow, Izd-vo AN 855R, 1962,
5-27

TEXT: The authors review the elementary processes occurring when
electrons interuct withh molecules and discuss the mechanisms of
some of the subsequent reactions. They discuss the subject under
the following wain headings: 1. Pundamental primary processes of
radiation chemistry; 2. Fundamentul secondary elementary processes
of radiation chemistry; 3. The elementary processes of radiation
chemistry in condensved phases; 4. Pundamental types of complex ra-
diation-chemical reactions and the mechanisms of some of these re-
actions. The authors conclude thut more use must be made of physi-
cal methods which give direct information about the fundumental

Card 1/2 : .

APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001754810006-9"



"APPROVED FOR RELEASE 07/13/2001 CIA-RDP86-00513R001754810006-9

5/844/62/000/000/001/123
The elementary processes ... 290/0507

primary processes of radiation chemistry. There are 95 figures.

ASSOCIATIUN: Institut ichimicheskoy fiziki AN BoSR; Fiziko-khimi-
cheskiy ingtitut im. L. Ya. Karpova (Institute of
Ghiemical Physics AS USSR; Phy51co-"hem1cal Institute

im. L. Ya. Kai'pov)
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AUTHORS Lavrovekayds G. Koy tarkin, e Ie and Tel'rozc: v. L.
PIrPLES The ¢lementary processes of charge transfer from S1OW .
jons YO polyatomic molecules '
SOURCH® prudy Il Vsesoyuznogo soveshchaniya po radiatsionnoy khi-
nii. ude by L. 3. Polake Hoscow, zd-vo AN g55R, 19 2y
48-51 o
ppLr: The autnors studied the process of charge transfer from
1tiatomiC molecules 11t many aifferent reactions in
sections at thernal ¢snergies
ross-

glow iond to U 7
fer charge gransfeT cross-
pehavioT of the €
i The

order tO in
ctivns O

in endottermnic rea
sections near the ghreshol
effects were investigated of He+,
333*, cu3+, CHA+,_0013f, ant, Hg', end other 10D
guch as VHyp» CoHgs Coyo Cligs 0336, (033)200, NHz s NoHy

for endothermic T
+ + +
1H27H’5’
s on molecules
and oth-
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The elementary processes “on 0290/ D307

ers; the encrgies of the lons ranged from 10 to 1000 ev. A specinl
double mass Spectrometer was used. The authors discuss the way in
which the eXperinental results provide evidence for the occurrence
- of dissociative charge transfer, the ease of conversion of Xinetic
~and internal energy, the effect of the presence of netastable ex—
cited ions in the original beum, and the formation of complex in- 5
termediate ions. It ig concluded that tihe ease of conversion of \/Q
kinetic into internal cllergy and vice versa increases sharply with
" increasing complexity of sjie molecule and that, therefore, the
charge transfer Cross-sections in exothiermic reactions become lar-
ger at thernal “lergies. Yhere are 2 figures,

ASSOCIA'PION:: Institut Khimicheskoy fiziki AN 3$3R (Institute of
Chemicul Physies, As USSR)
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AUTHORS: Gusynin, V. I. and Tal'roze, V. L.

—_——
TIThi: A study of the cnergy transfer along aliphatic chains by
means of luminescence quenching )

SOURCL : Trudy II Vsesoyuénogo.soveshchaniya po radiatsionnoy khi-
mii. kd. by L. b. Yolak. Moscow, Izd-vo AN SUoR, 1962,
79-42 )

TEXT: The intramolecular transfer of energy along alijhatic chains

was studied by measuring the quenching effect of vuarious alcohols

on the luminescence of solutions of terphenyl in dioxan. Hethyl, 4
ethyl, propyl, hexyl, and nonyl aicohols were uged; the luminescence

was induced by Cooog’rays. The authors considered all possible reac-
tions that could occur in such complex solutions. Quenching depends
on interactions between excited solvent and slcohol molecules. The
quenching cross-sections for both solvent ahd activator increase
linearly with the increasing length of the aliphatic chain in the
-alcohol molecule. No quencliling was observed when the corresponding

Card 1/2
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A study of the energy ... . 0290/ D307

. b , ’
hydrocarbons were substituted for the alcohols, indicating tiat the
aliphatic chains do not act directliy as quenching agents put absorb
energy which is rapidiy trunsferred alonyg tie chain ang dispersed
by the hy:iroxyl Eroup. The inerease of quenching with chain length
means thut the probubilit; of intramolecuiar tnergy transfer is much
greater than thag of intermolecular transfer. YThere are T figure
and 2 tables.

ASSUCTIAYION: Institut-khimicheskoy fiziki AN.SSJR (Institute of
Chemicul Physics, ais USSR)
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AUTHORS: Irankevich, fYe. L. and Tal'roze, V. L.
TITLE: Free radiculs and electrical phenomena in irradiated

solids

SOURCL s Prudy II Vsesoyusznogo soveshchaniya po radiatsionnoy khi-
mii. kd. by L. 5. Polak. Moscow, Izd-vo AN SS5UR, 1962,
651-655 o

TEXT: Paraffin wax and polycthylene were irradiated with 1.6 Mev
electrons (about 1U megaruds in the case of polyethylene) below

1809K. On subsequent heating the electrical conductivity o peuked

at the same temperatures (3009K for paraffin wax and 3609K for
polyethylcne) at which the concuntration of free radicals, produced

by electron bombardment, fell to nearly zero. It is suggested that Vv
clectrons and holes, initially trapped by free radicals, are libe- ~
rated at the temperatures of the conductivity peaks (in the case

of polyethylene there were tvo peaks corresponding to the two-stage
radical annihilation: first the alkyl radicals partly recombined

Card 1/2
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and were partly converted into allyl radicals, next the
cals disappeured). The trap depth wasg estimated frop the
the log o = £(1/7) curve to be 0.6 ev in the ca
Nonuniform heating or paraffin wax ang polyethy

- 100 Megards) at low temperatures Produced transient inhomogenei-

ties of Space charge due to local carrier liberation, These inhomo-

geneities aipeared as Voltuges up to 100 v across the g
. There are 4 figures,

allyl radi-

ASSOCIATIUN: Institut fizicheskoy khimii AN S8R (Institute
Chemical Physics, AS§ USSR)
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AU%HORS: Lowmanov, Yu.
TITLE: A calorimetr

PERIODICAL: Kinetika 1 Kk

hydrogen with olefines f
radiglysis of organic su
reactions of atomic hydr
act of radiolysis on int
molecule, can be elucida
the development and appl
calorimetry for the inve
hydrogen with solid hydr

simultaneous measurement
hydrogen and the velocit

(up to 10'4 cal/sec) on
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5/195/62/003/001/002/010
£071/E136

P., FPonomarev, A.N., and Tal'r . Lo

ic study of the reactions of atomic

hydrogen with solid olefines at 77 °K

ataliz, v.3, no.l, 1962, 49-57

TEXT: The importance of studying the reactions of atomic

or the understanding of the mechanism of
bstances is stressed. In this way the
ogen, formed in the primary elementary
eraction of a fast electron with a

ted. The object of the present work was
ication of the method of kinetic
stigation of the interaction of atomic
ocarbons at low temperatures. In the

course of the work the method was developed permitting

of the velocity of absorption of atomic
y of heat evolution in the reaction layer

interaction of hydrogen atoms
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5/195/62/003/001/002/010
E071/E136

(formed in the gaseous phase) with hydrocarbons at 77 °k. The
method was based on the obscrvation of the amount of evaporntcd
nitrogen as a measure of heat evolution and of hydrogen pressure
as a measure of hydrogen absorption. The apparatus is described
in some detail. It was calibrated by passing an electric
current and measuring the amount of evaporated nitrogen. The
results obtained indicated that the apparatus is capable of
measuring rates ol heat evolution of about 3-5 X 10-% cal/sec
and a total heat evolved of the order of 10~2 cal. Experiments
with solid propylene indicated that the ratio of heat evolved to
the amount of absorbed hydrogen during reaction of atomic
hydrogen with propylene amounted to 110-115 kcal/mole and
remains constant when the thickness of the hydrocarbon layer is
2 x 10-* cm. This indicated that the heat evolution is almost
completely due to the hydrogenation of the oletine and the
apparatus measures most of the heat evolved in the rcaction
layer, i.e. heat losses did not exceed 15%. Thus, under
experimental conditions recombination of hydrogen atoms inside
the hydrocarbon does not practically take place. For comparison

card 2/k%
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the evolution of heat in a layer of pure solid propane under the
same ecxperimental conditions was measured., The velocity of heat
evoliution was 0.06 of that taking place in propylenec. This can
be ascribed only to the recombination of hydrogen. For similar
experiments with isobutylene the value of heat evolved was

118 kcal/mole, close to the heat of hydrogenation with atomic
nydrogen (131.4 kcal/mole)., With increasing thickness ol the
isobutane layer covering isobutylene the ratic of heat evolved to
hydrogen absorbed (Q/N) increases, indicating that the
recombination of hydrogen (H° + #H° —> Hp) in the hydrocarbon
layer becomnes noticeable. The evolution of heat due to the
above process for an isobutane layer of about 10~% cm becomes
comparable to the heat of the hydrogenation of isobutylene
(whilst the velocity of absorption of hydrogen is 5=7 times lower
than that on the surface of pure putylene). on the basis of the
results obtained and the literature data on deuterium-hydrogen
exchange an evaluation of the relative role of some reactions is
carried out.
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There are 4 figures and 3 tables.
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. : s/190/62/004/008/o16/o16
B117/B144 :

. Lllhnlyunenfel'd. L. A.

. V. Ayrapetyants, R. M. Voytenko, B. E. Davydov,:'
erebryanikov

ulyarnyye soyedineniya, V. 4, no. 8, 1962, 1282 .

ntioned in the title published a paper
1876, 1961) on the absence of a compensation
eated polyucrylonitrile samples. They atated
effect contradicts the results obtained by the
aper (Dokl. AN SSSR, 135, 1450, 1960). Here
misunderatanding, for,the»aboie-pentiqned paper
jnformations The polymers studied, especially
ds, may be divided into two groupst’ (1) substances

<

- 1 16 ,
es at room temperature (°208 - 10" - 10 ohmccm)i -
jon effect; (2) polymer semiconductors with an

1079 - 10710 oha~'+on”! at 20°C which had no
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- compensation effect. Hence the results of the: two papers are’ consistent,

SUBMITTED:  February 5, 1961
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Diséertétién defended for the degres of Doc?or of Oha.micnl Sciences
at the Institute of )P(etrochemica‘l Synthesis: In 196Z

;Ion-Molemzlar Reactions in Gases (From Compilation of Studies)."

Vost. Akad. Nauk SSSR.  No. L, Moscow, 1963, pages 119-1L5
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VASIL'YEV, G K., TAL'ROZE, v. L.

On the theory of the accumulation of stabilized radicals in solids.
Kine i kat. 4 n0.4:497=507 Jl-Ag '63. (MIRA 16:11)

1, Institut khimicheskoy fiziki AN SSSR.
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PONOMAREV, A.N.; TAL'RO Z, V.L.
: on atomic hydrogen
On the theory of low-temparature intsraction between a ;
obtained in the gas phase and solid olefins, Kin.i kat. 4 no.5:
657-661 S0 '63. (MIRA 16:12)

1. Institut khimicheskoy fiziki AN SSSR.
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KARACHEVTSEV, G.V.; TAL'ROZE, V,L,
Measurement of the decay .rate of lons formed by electronic
impact in the gas phase, Kin, i kat. 4 no.6:923~926 N-D '63,
(MIRA 17:1)
1, Institut khimicheskoy fiziki AN SSSR,

APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001754810006-9"

"APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86 00513R001754810006 9



"APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001754810006-9

CEES R RN RN HF ] ;m_‘ SRR AIERNERE I TR ERTANER TR E: o o

VASIL'YEV, G.K.; SKURAT, V.Ye.; TAL'ROZE V.L,

is of polyethylens.
F rmation of hydrogen in J.ow«-temneramre radiolys
I:v° AN SSSR Ser.khim. no.10: 1871a1873 0 '63. (MIRA 17:3)

1, Institut khimicheskoy fiziki AN SSSR,.
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TITI.E Anaﬂy‘bica.l mass spec‘m:metm' with mo&hllated moleculnr beam

. K,
“{»SGJRCE’ Pribory i 'bekhnika ekapﬁt:lmenta, no. 3, 1963, 118-121 »

,:/TOPIC TAGS mess spectromet&', trace detectability, mlecular beam modulation

ABSTRACT léodifica.t‘ione of: existing mass spectraneter design are described,
7 consisting of modulaking the injected gas molecule beam prior to 1ts ionization
and.: repla.cing the usual collector hesd with a ‘mltiplier tube, electrometer
‘amplifier, a-c ‘amplifier, and phage detector. ~This method increases the
717 detectability of small traces which tend to be obscured by nolse effects in the
. ‘apparatus, such as residual gas in the vacum ‘chamber,  gas evolution from chamber
“eleménts, end adsorption. Beam modulation (see Fig. 1 of- Enclosure) is obtained
by the action of shutter 7, which is. energized by solenoid 8 to interrupt the beam
| between diaphragms 2 and 6 at periodic rates up to 100 cps.. In this way, only the
', desired gas in modulated form is detected for- a.nn.lysis Electrometer amplifier
: input impedance is approximately 100 megohms, and a~c amplifier gain is about 300,
Sample da.ta are given showing the comparative 1nterference effects with and without

. 'Curd 1/3
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. sdvantages cited are 1) a mich reduced degree ot e L3, 2odulation. Other
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AT e accomplished ction system, which is easi '
. stebilization in the Zonization chamh . Sl Stfecting
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]
n-

‘ x:ad),aﬁ.on stablhty; / 7

‘ polvr \ers are used as semiconductors,
ener rangfer efs

catalysts, etc. Their . ; 4
physico electmcal__‘

ped. The: ‘equipment is described and figured.”

i | Electroconductivity, activation energy of conductivity, the composition and kine-
| tica of liberation of gascous products due to the radiolysis were determined,
affording measurmg of radxo- chemxcal liberation of hydrogen and COg from

gpec ethoi
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tial component

the qualitative

| of energy tran

9 figures and

“tion wit 6 MeV was ¢ plé 'With“?s’p'e‘ctrgjmbtry’f;and=gas,;am’;l'yéiéi'i‘!rﬁéi liber:t-‘-—.-:;:;:
considered a measure o j

| various polymers.
energy of conductivity was observed; this was apparently cause

_cular or intermolecular brea
'\ of-thermal EMF' to temperature ‘seemed: related to the mobility of the energy
I carriers rather than their formation. Radiation 'st'ab'ilityf'-is"'préposed as one of
oxygen admixtures: wa °¢ & o 2 ; ,
I"¢hemically bound (according to studies on the concentration-of oxygen-containing

groupsin the polymers).

thank A. A, Berlin for supplying th

‘uge chloranyl Wlth "'plblyfne'f'-"-z “ li =

acrylonitrilefand aniline black with HCL. Irradia-

. f polymer stability, since H, is an essen-
Great differences were detected in hydrogen liberation by the

A correlation between hydrogen liberation and activation |
d by an intramole-

k in conjugation of the hydrocarbon chain. Relation

indices of conjugation in polymer chains. COg originating from
g liberated at the rate of 4.2 molec/100 eV; it seemed

Study of COg liberation showed an inaignificant effect

gfer to the admixed oxygen-containing groups. "The authors wish to
{ e material for thege studies'. Orig. art. has:|

table..
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TAL'ROZE, VoL.; ZIMINA, K.I.; POLYAKOVA, A.A.; TANTSYREV, G.D.
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trum analysis of mixtyres of organic subetanczs. ;
t"I‘ix,::c‘;:rsI’E:o;x:loana.l.’lchi.m. 13:456~474 1630 (MIRA 16°5)

institut po pererabotke
pauchno-igsledovatellekly inst :
loeftzsieoﬁzniypolucheniw 1skusstvinnego zhidkogo topliva.
N (%rganic compounds ) (Mass gpectrometry)
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LAVROVSKAYA, G.K.; MARKIN, Mil.; TAL'ROZE, V.L.
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: ing the ion recharging method in the mass spec
by g:tﬁgminathp of radicels formed in the pyrolysis of »acotone,
di-tert=butyl peroxide and hydrazine. Trudy Kom..%ﬂh..“khimm:s)
133474-482 163, Ty :

. titut khin“iciwekoy fiz1ki AN SSSR,
: I?’Radicals (Chemistry)) (Mass spectrometry)
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TITLE. : Elomantar prono 08" of hi h enor chemiatr /5 )osium ’101d ih HOSCO' |
-] from 18 to 22 Hnrgh 7F g gy 3 ¥ ym] e
| sounges A sssa Vestnik,ﬁ’%o. 7, 1963, 113-1:14 =

TOPIC TAGS: elementary process
_‘-'stste of exeitation, free radica

"," fluid, ,—-'é"o d., 1gh energy chemiatry,
ion ) quantum gene ; 'tor ; negative tempera-__’{

in Moscow at’ the ‘Institite o
y-of Sciences,. "SSSR. . The following general -
-} - problems wers. d1scussed. - elementary _processeg in. gases,7e1 ementary- processes in
- fluids and solids, ‘including states of- excitation, free radicals ;Zmd ions, and
_ 4elementary processes in quantum generatora, - “Most of %he - papers on gaseg dealt with "
- the” problem: of - fonization and transformnticn of iona._ The formation of“ions = .
from collision of -neutral 30 cy . Three new methods for .
“excited ions were submitted.” The reaction of fons . [T
ed, as was the trazismiasiqn of _energ by

e bt v o B sy
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,various mechanisms. - the latter problem bre 1gh ut a;dit‘!erence of opinions, e

~|-and a special committ med to prepare coneretd conclusions and ‘recommenda..

tions for future work,: 'lhe adjacout fiel*.s of lou-temperature and photochemical o

‘reactions, as “well“as. of solid phasg nerization b aiﬂaﬁon 7also received - ;.‘:j:

yattention. Tuo papers were devot.ed toThe Feac ‘with oxygen,

=) : ] oncentration ot‘ cha:rged particles is

Theoretical requirements for the

o ‘were’ outlined It 4a 8tated, in conclusion, S

: L1 ) scientists were all working in. the ‘same - theoretical field of

“chemical: kinetics, "}they mare actually covering a Variety of domains, such as R B
radlation, photoe emistgy* chemistry of - plasma, high temperature, ionosphere, and
cosmic chemistry.r] i ? v ) o
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he rormation of HD during the reaotion or hydrogen atoms,
orme 1n the gas phase, with solid deuterOpolyethyl .

?_Doklady*, V. 151, no. 2, 1963, 388-391 |

eute"opolyethyl, activation energy

CT: ,Affunctional relation between the rate of HD formation
during the reaction -of H atoms with' deuteropolyethyl, containing 98%
of . D. atoms, and temperature is given. It 1is concluded that ng.

possible ' 'mixtures" in deuteropolyethyl perticipates in the reaotion‘ -'i’l
~of 'HD formation and that the activation energy corresponds to the S
reaction : j L

‘where M o1s the hydrocarbon and R 13 the free radical. * Thus, it 18 b b

shown' that in: solid golxethxl : reaction of type (1) is possible
Card | - 1/2 75
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Gas evolution kinetics in lou-temperature radiolysis of paraffin
and., polyethylene. Dokl. AN.SSSR 152. R0.2:356~358 .5 .'63,
(MIRA 16:11)

1. Institut khimicheakoy fiziki AN SSSR. Predatavlieno akademikom
N.N. Semenovym.
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|
ine and xenon was irradiatgd with a 1, 6-Mev

‘|l ABSTRACT: A mixture of fluorine ar
!l ‘oeam of electrons (electron current 30-40 microamps, 10"Y mm. Hg pressure,
h ' +ionunreacted F and Xe :

| reactor liquid-air cooled during reaction). After
ctor while cooled with liquid nitrogen.

't were measured and removed from the rea
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i After removal oflunreacted gases,
! was 3 mm. Hg, sorreaponding to the vapa' % asure .of XeF'g and XeF4. .After
-] remaining in the reactor, the Xe fiuorides decomposed to F and Xe. Xenon
: re identified by their IR

.
1+ e i e S T
-

' reacts to the extent of 30-50%. The xenon fluorides we

Gemanp L o o .
. i T e e Sl -0

& o ettt 7= 2 e &

APPROVED FOR REL
EASE: 07/13/2001
CIA-RDP86-00513R0
01754810006-9"



"APPROVED FOR RELEASE 07/13/2001

APPROVED FOR RELEASE: 07/13/2001

CIA-RDP86-00513R001754810006-9

CIA-RDP86-00513R001754810006-9"

i
! ’
R S USRS, o ]
b Acczésxoulina Amomsu '.‘; i
spectra; "and it wag found that XeFo and XeF4 were formed {o a lesser extent. ';
-} The radiation dose was about 3000 megarads The radiation yield, based on
i xenon consumption, is 0. 4-0.7; the same yield is obtained with larger doses. |
| Orig. art. has: 1 table. o t
ASSOCIATION: Institut khimicheskoy fiziki, Akademii nauk SSSR (Institute of -E l
" Chemigcal Physics, Acndomy of Sciences SSSR) i
0 | | .
. SUBMITTED: 1880:!63 : DATE ACQ: 12Mar64 - ENCL: |00 , )
. suUB CODE- PH ch' 'j‘ NO REF sOovV: 001 . - VOTKER: 017
Y s - VL AL .‘.'r-': - ! l
R T ; RE ;" .‘
g L‘ ' '. | 4 ;... " : . ‘ B ——
Camare L e |



"APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86 00513R001754810006 9
- TAL'ROZE, V. L
"Jon-molecular Reactions.”

"Mass spectrometric investigation of reactions involving free radicals.”
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